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Reading and Understanding the Model
Example Activity Model

BPM Purpose 
 Describe Census Operations business processes – activities, resources and key milestones
 Provide the details necessary for non-subject matter experts to understand the business 

process
 Contribute to the requirements development process
 Facilitate the linkage of business processes to IT capabilities
 Capture Operations inputs and outputs
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Start

Oct 31

End

Data Object – Output  This 
represents any out-going data 
(e.g., files, data, etc.) from the 

activity.

 Activity – This represents 
the atomic level of an 
activity in the process 

model.

Sequence Flow – This 
represents the direction 

of the process’ flow.

 Data Object – Input This 
represents any in-coming 

data (e.g., files, data, 

etc.) to the activity.

Gateway – Exclusive decision 
gateway This represents that the 
process must go one way or the 

other but not both at once.

Intermediate Timed Event – This 
represents an event that waits for the 
specified timeframe to occur before 

proceeding to the next activity.

Gateway – Parallel split gateway 
This represents the start of 

activities that happen in parallel.

 Gateway – Parallel merge  
gateway This represents the end of 
activities that happen in parallel.  All 

incoming flows must complete 

before triggering the outgoing flow.

Sub Process –  This 
represents a further 

detailing process model.  
The details about this 

activity appear on 

another page.



27. Coverage Measurement Design and Estimation Operation (CMDE)
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2020 Post-Enumeration Survey (PES) Operations
Purpose:  To evaluate coverage of the 2020 Census in order to improve future censuses.  The Census Bureau conducts the Post-Enumeration Survey (PES) to measure the 
coverage of the 2020 Census.  The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters. 
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CMDE: 10 Design Post-Enumeration Survey
Purpose:  This effort includes PES and sample design, including design of all sample selection steps, design of the data collection and matching 

operations, the quality control, and the estimation methods.   

10.20

Design the Sample

10.30

Design Data 
Collection Operations 

and QC

10.40

Design Matching 
Operations and QC

10.10

Design Estimation 
Methods

Define Stratification Criteria:
 Sample Size
 Sampling Rates
 Sampling Stages

Business
Process
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Analysis Toolkit

27-1.1 Design Post-Enumeration Survey
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20 Select Initial Sample of PES Basic Collection Units (BCUs)
Purpose: To select an area sample of Basic Collection Units (BCUs) in the 50 states, the District of Columbia, and Puerto Rico for the CMFO 

Independent Listing (IL) field operation.

20.10

Gather Inputs

20.50

Create the BCU 
Sampling Stratum 

Code (SS1)

20.60

Sort BCUs in Each 
Sampling Strata

BCU Table

Preliminary 
Sampling 

Frame Vs. 1

- MAF Extracts
- BCU GRF-C
- BCU GRF-N
- 2010 CCM Estimation Person File

Preliminary 
Sampling 

Frame Vs. 2

BCU 
Parameter 
File Vs. 1

Preliminary 
Sampling 

Frame Vs. 3

20.70

Calculate Sampling 
Variables and 

Update Parameter 
File

Preliminary 
Sampling 

Frame Vs. 4

20.80

Create BCU 
Sampling Frame

BCU 
Parameter 
File Vs. 1

20.90

Select Stratified 
Systematic Sample

BCU 
Sampling 

Frame Vs. 1

20.100

Verify Sample

BCU 
Sampling 

Frame Vs. 2

Pass 
Verification? 20.110

Assign Codes

No

Yes

BCU 
Parameter 
File Vs. 2

20.130

Deliver files to 
DSSD for Validation

Pass 
Validation?

No

20.140

Validate the 
Process

Yes

- BCU Parameter File Vs. 1
- MAF Extract (Puerto Rico and U.S.)
- BCU Table  
- BCU GRF-C
- BCU GRF-N
- 2010 CCM Estimation Person File
- Replicate Factors File
- AI/AN/NH Name File

20.30
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20.40
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20.120

Create Sample Files

BCU 
Parameter 
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BCU 
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 BCU 
Sampling 

Frame Vs. 2

20.150
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20.05

Create BCU 
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Vs. 1

BCU 
Parameter 
File Vs. 1

[also used in 
BPM 90]

20.125

Create Summary 
Counts

BCU 
Summary 
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Final BCU 
Sampling 

Frame

- Sample Design File Vs.1 [to BPM 40 
and CMM BPM 50]
- PES BCU Sample File (Excel) [to CMFO 
BPM 15]

- Final BCU Sampling Frame
- BCU Parameter File Vs. 2
- Sample Design File Vs. 1
- Sample Delivery File Vs. 1
- BCU Summary Counts
- PES BCU Sample File (Excel)

- Final  BCU 
Sampling Frame
- BCU Parameter 
File Vs. 2

- MAF Extract (Puerto Rico and U.S.)
- BCU Table
- BCU GRF-C
- Population Count of American 
Indians from the 2010 Census
- Population Estimates 
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- Sample Design File Vs. 1
- Sample Delivery File Vs. 1
- PES BCU Sample File (Excel)

20.160Create 
and Deliver Listing 

Sample Control 
Input File (SCIF) [to 

CMFO BPM 30]

27-1.2 Select Initial Sample of PES Basic Collection Units (BCUs)

Page 6 of 36CMDE: 20 Select Initial Sample of 
PES Basic Collection Units (BCUs)

- Listing SCIF 
- PSU File

CMFO(IL)
CMM
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Note: All Process 
Boxes are:

Unless otherwise 
labeleled.

CMDE
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Name File
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Re-run “Select Initial 
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End

Re-run “Select Initial
 Sample of PES BCUs”

Start
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20.160 Create and Deliver Listing Sample Control Input File (SCIF)
Purpose: To create and validate the Listing Sample Control Input File (SCIF) to be used as input to the CMFO Independent Listing field operation.

Page 7 of 36CMDE: 20.160 Create and Deliver Listing 
Sample Control Input File (SCIF)
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20.160.10

Gather Inputs

20.160.20

Create Listing SCIF

- Listing SCIF
- PSU File

Sample 
Delivery File 

Vs. 1

- AI/AN/NH 
Name File
- Sample 

Delivery File 
Vs. 1

AI/AN/NH 
Name File

20.160.30

Deliver Files to 
DSSD for Validation

Pass Validation?

No

20.160.40

Validate the 
Process

20.160.50

Deliver Listing SCIF
[to CMFO BPM 30]

- Listing SCIF
- PSU File

Yes
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CMDE: 40 Subsample PES Small Basic Collection Units
Purpose: To re-stratify the small Basic Collection Units (BCUs) within each state and select a subsample of small BCUs to be included in CMM 

Initial Housing Unit Computer Matching.

40.60

Assign Codes

40.10

Gather Inputs

Yes

Pass 
Validation?

No

40.70

Update Sample 
Design File

40.110

Validate the 
Process

40.100

Deliver files to DSSD for 
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Calculate 

Subsampling 
Parameters 
(STE & RS)
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40.80

Create Summary 
Counts

- Independent Listing (IL) HU Counts 
[from CMFO BPM 30]
- Census HU Counts [from CMM BPM 50]
- Sample Design File Vs. 1 [from BPM 20]

Business
Process

Modeling &
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Develop Frame

40.20

Determine  
Measure of Size 

(MOS2) 

40.30
Assign Small BCU 

Subsampling Stratum 
Code (SS2) (Small BCU 
Sub-Sampling Eligible)

27-1.3 Subsample PES Small Basic Collection Units
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CMDE: 90 Select PES PI Housing Unit (HU) Sample
Purpose: To identify all housing units (HUs) in the Person Interview (PI) workload. The PI workload includes the selected P-Sample HUs and 

census-only HUs in final sample of Basic Collection Units (BCUs).

Business
Process

Modeling &
Analysis Toolkit
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27-1.4 Select PES PI Housing Unit (HU) Sample 
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Note: All Process 
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Develop Frame

CMDE: 100 Select E-Sample Housing Units
Purpose: To identify the 2020 census housing units (HUs) in the sampled Basic Collection Units (BCUs) for the E Sample needed to conduct 

dual-system estimation.

Business
Process

Modeling &
Analysis Toolkit

CMDE: 100 Select E-Sample Housing Units Page 10 of 362020 Census 27-29 PES Operations BPM 5.4 v05b - 27. CMDE - Final.vsdm

100.10

Gather Inputs

100.20
Obtain Census HUs 

in PES BCUs and 
Identify E-Sample 

Eligible

100.40

Determine 
Corresponding 

Units in E-Sample
100.30

Classify HUs Based 
on Enhanced List

100.50

Assign Census 
Added Units to 

Segments

100.60

Identify Census 
Added Units for 

E-Sample

Yes

No

100.120

Deliver Sample Files 

Pass 
Validation?100.110

Validate the 
Process

100.80

Create E-Sample 
Control File

100.90

Update the Sample 
Design File

Sample 
Design File 

Vs. 4

Sample 
Design File 

Vs. 3

E-Sample 
Control File

RPO

- Enhanced List [from CMDE BPM 90]
- Sample Design File Vs. 3 [from CMDE BPM 90]
- Extract of 2020 Decennial CUF (State-level) [RPO/DSSD]

27-1.5 Select E-Sample Housing Units 

CMM

- Sample Design File Vs. 
4 [to CMM BPM 120, 
BPM 160, and BPM 210]
- E-Sample Control File 
[to CMM BPM 120 and 
CMM BPM 130]

Note: All Process 
Boxes are:

Unless otherwise 
labeleled.

CMDE

CMDE

CMDE

Start

End

Re-Run “Select 
E-Sample HUs”



CMDE: 160 Produce PES Person Estimates
Purpose: The PES person estimation produces estimates of person coverage for the decennial census.

Page 11 of 36CMDE: 160 Produce PES Person Estimates

Business
Process

Modeling &
Analysis Toolkit
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160.90

Trim Person Weights

160.80

Impute E-Sample 
Enumeration Status 

for People

160.50

Create National 
Variable Files (NVF)

160.20

Create P-Sample 
Person File

160.100

Create Person 
Estimation Files

160.40

Impute P-Sample 
Status for People

160.120

Calibrate Person 
Weights

160.110

Model Person 
Probabilities

160.130

Tabulate Person Data 

160.10

Impute P-Sample 
Person 

Characteristics

160.70

Create E-Sample 
Person File

160.30

Adjust Person 
Weights for 

Noninterview

160.140

Estimate Mean 
Squared Error (MSE) 
for Person Domains

Large 
Area

Is Domain 
Large Area or 
Small Area?

Small 
Area

27-2.1.1 Process 
Inputs for PES 

Person Estimates

27-2.1.2 Perform Imputation and 
Weighting for PES Person 

Estimates

27-2.1.3 Perform Estimation and 
Tabulation for PES Person 

Estimates

27-2.1 Produce PES Person Estimates

PI Person 
Data [from 

CMFO 
BPM 110] 

Person AFU 
Clerical 

Matching 
Data [from 
CMM BPM 

150]

27-2.1.1.1

27-2.1.1.2

27-2.1.1.3

27-2.1.1.4

27-2.1.1.5

27-2.1.2.1 27-2.1.2.2

27-2.1.2.4

27-2.1.2.3

27-2.1.2.5

27-2.1.3.1

27-2.1.3.2

27-2.1.3.3

Note: All Process 
Boxes are:

Unless otherwise 
labeleled.

CMDE

Person BFU 
Clerical 

Matching 
Data [from 
CMM BPM 

130]
CMFO(PI)

CMM CMDE CMM CMDE

CMM CMDE

PES Large Area 
Person Tables and 

Metadata [to 
BPM 220]

Start
Sub-process

End
Sub-process

Wait for person 
clerical matching 
operation results

Wait for 
2020 CEF



CMDE: 160.10 Impute P-Sample 
Person Characteristics

CMDE: 160.10 Impute P-Sample Person Characteristics
Purpose:  This process imputes missing demographic characteristics for P-Sample people. 
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160.10.10

Autocode Race and 
Hispanic Origin

Yes

Yes

160.10.20

Create the 
PI-CUF 

Outputs 

160.10.30

Create and Validate 
PES AR Lookup Files

160.10.40

Create PI-CEF 
(Characteristic 

Imputation)

160.10.60

Validate PI-CEF 

Pass 
Validation?

Yes

Pass 
Validation?

Yes

No

No 160.10.70
Send the PI-CEF to the 

“Create P-Sample 
Person File” 
Sub-process 

[BPM 160.20]

160.10.03

Receive Input Data

160.10.05

Create Autocoding 
Input File

PI-CEF

PI-CEFPI Person 
Data [PES 

PCS]

160.10.15

Perform Residual 
Coding

No 160.10.17

Merge Residual 
Coding Results onto 
Autocoding Output 

File

- Sample Design File Vs. 4 [DSSD]
- Person BFU Clerical Matching Data [CMMU]
- Autocoding Output File (updated) [DRPS]

- PI Person CUF
- PI Housing Unit CUF
- PI  Universe CUF

PI-CUF includes:
- PI Person CUF
- PI Housing Unit CUF
- PI Universe CUF

Autocoding 
Output File 

(initial)

Residual 
Coding 

Output File

Autocoding 
Input File

PES AR 
Lookup 

Files

Business
Process

Modeling &
Analysis Toolkit

160.10.18

Validate Autocoding 
Output File

- PI Person Data
- Autocoding Input File

Residual 
Coding 

Input File

160.10.21

Validate the
PI-CUF 

Outputs

Autocoding Process

PI-CUF Creation

- PI Person CUF
- PI Housing Unit CUF

PI-CEF Creation

160.10.25

PI-CUF
Ready for Use

Pass 
Validation?

No

PES AR 
Lookup 

Files

- P-Sample Person Equivalency File
- Housing Unit Equivalency File
- Random Number Validation File
- BCU CDF Validation File
- State CDF Validation File

For Each 
Response: 
Is Clerical 

Coding 
Needed?
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Autocoding Output 
File (updated)

PI-CUF includes:
- PI Person CUF
- PI Housing Unit CUF
- PI Universe CUF

Start
Sub-process

End
Sub-process

Re-run
PI-CUF 

Creation

Re-run PI-CEF Creation 
with New Inputs

Re-run 
Autocoding 

Process



CMDE: 160.20 Create P-Sample Person File Page 13 of 36

CMDE: 160.20 Create P-Sample Person File
Purpose:  This process creates the P-Sample person file.  This file defines the P-Sample universe and is needed for estimation.

160.20.100

Merge Variables onto 
P-Sample Person File

160.20.130

Validate
P-Sample Person File 

Vs. 1 

Pass 
Validation?

160.20.140Send 
P-Sample Person File Vs. 1  
to “Adjust Person Weights 

for Noninterview”
Sub-process 

[BPM 160.30]

160.20.10

Receive Input Files

160.20.90

Create Working 
P-Sample Person File

160.20.110

Develop Key Input 
Variables for 

Imputation and 
Estimation

Yes

No

P-Sample 
Person File 

Vs. 1

160.20.115

Create P-Sample 
Person File Vs. 1

P-Sample 
Person File 

Vs. 1

Business
Process

Modeling &
Analysis Toolkit

160.20.105

Assign Estimation 
Geography Variables
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Start
Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run

- Person AFU Clerical Matching Data [CMMU]
- PI Other Address Geocodes File [CMMU]
- P-Sample Person Equivalency File [PES PCS]
- Sample Design File Vs. 4 [DSSD]
- Extract of 2020 Decennial CEF [RPO/DSSD]
- PI-CEF [DRPS]
- National Variable Files (NVF)  [PIE]
- 2020 Tabulation Block to BCU Relationship File [MAF/TIGER]



CMDE: 160.30 Adjust Person Weights for 
Noninterview Page 14 of 36

CMDE: 160.30 Adjust Person Weights for Noninterview
Purpose:  This process adjusts person weights to account for a potential bias being introduced because of housing units that were not interviewed 

during Person Interview (PI). 

160.30.100

Validate 
Noninterview 

Adjustment Files

Pass 
Validation?160.30.10

Receive Input Files

160.30.110Send 
P-Sample Person File Vs. 
2 to “Impute P-Sample 

Status for People”
Sub-process 

[BPM 160.40]No

Yes

160.30.70

Create Noninterview 
Adjustment Output 

Files

P-Sample 
Person File 

Vs. 2

Yes

160.30.30

Create Noninterview 
Adjustment 

Parameter File

Noninterview 
Adjustment 

Parameter File

P-Sample 
Person File 
Vs. 1 [PIE]

160.30.52

Run Model to Assign 
Response 

Propensities

Business
Process

Modeling &
Analysis Toolkit

160.30.20

Assign Interview 
Status to Housing 

Units

160.30.50

Calculate 
Noninterview 

Adjustment Factors

Have all 
Replicates 

been 
Processed?

No

PI Address 
File 

[CMMU]

Sample 
Design File 

Vs. 4 
[DSSD]
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Start
Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run

Noninterview Adjustment 
Files include:
- P-Sample Person File Vs. 2
- Model Diagnostics
- Output Tables
- Summary File



CMDE: 160.40 Impute P-Sample Status for People

CMDE: 160.40 Impute P-Sample Status for People
Purpose:  This process imputes the inclusion status probability and match status probability for P-sample people with unresolved inclusion or 

match status.
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Pass 
Validation?

Yes

No

P-Sample 
Person File 

Vs. 3

160.40.330

Assign Final Match 
Probability

160.40.10

Receive Input Files

160.40.200

Assign Inmover 
Probability

160.40.60

Create P-Sample Person 
Status Imputation 

Parameter Files

160.40.340

Create P-Sample 
Person Imputation 

Output Files

- P-Sample Person File Vs. 3
- Model Diagnostics
- Output Tables

160.40.360

Validate P-Sample 
Person Imputation 

Files

160.40.370Send 
P-Sample File Vs. 3

 to “Trim Person 
Weights” 

Sub-process 
[BPM 160.90]

- P-Sample Inclusion Probability Imputation Parameter File
- P-Sample Inmover Probability Imputation Parameter File
- P-Sample Inmover Match Model Parameter File
- P-Sample Nonmover Match Model Parameter File

160.40.100

Assign Inclusion 
Probability

160.40.300

Assign Inmover 
Match Probability

160.40.240

Assign Nonmover 
Match Probability

Business
Process

Modeling &
Analysis Toolkit

P-Sample 
Person File 

Vs. 2

Yes

Have all 
Replicates 

been 
Processed?

No
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Start
Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run



CMDE: 160.50 Create National Variable Files (NVF) Page 16 of 36

160.50.230

Create Collection 
and Tabulation 

National Variable 
Files 

160.50.250

Validate National 
Variable Files

CMDE: 160.50 Create National Variables Files (NVF)
Purpose:  This process creates datasets of covariates that will be used for weighting, imputation, and estimation.

Pass
Verification?

Yes

No

160.50.10

Receive Various Files/
Data

160.50.260

Send National Variable Files 
to CMDE Estimation File 
Creation Sub-processes 

National 
Variable 

Files (NVF) 

160.50.170

Create BCU and Block 
Level Variables

160.50.180

Create Tract Level 
Variables

160.50.190

Create County Level 
Variables

160.50.200

Create Place Level 
Variables

- Combo MAFX/MAFOP File [DSSD]
- Contact Strategy Tract File [DSSD]
- 2010 CCM Estimation File [DSSD]
- “Take Ten” File [DSSD]
- American Community Survey Files [ACS]
- Planning Database [ACS]
- LEHD Data [CES]
- Final Path Status File

NOTE: NVF are used by these sub-processes:

 Create P-Sample Person File [BPM 160.20]
 Create E-Sample Person File [BPM 160.70]
 Create Person Estimation Files [BPM 160.100]
 Create P-Sample Housing Unit File [BPM 210.20]
 Create E-Sample Housing Unit File [BPM 210.70]
 Create Housing Unit Estimation Files [BPM 210.100]

Business
Process

Modeling &
Analysis Toolkit

National 
Variable 

Files (NVF) 

- Extract of 2020 Decennial CUF (State-level) [RPO/DSSD]
- Extract of 2020 Decennial CEF [RPO/DSSD]
- 2010 Master Address File (MAF) [MAF/TIGER]
- 2010 Tabulation Block to BCU Relationship File [MAF/TIGER]
- 2020 Tabulation Block to BCU Relationship File [MAF/TIGER]
- 2020 Collection MAF Extract [MAF/TIGER]
- 2020 Tabulation MAF Extract [MAF/TIGER]
- Final Collection GRF-C/N [MAF/TIGER]
- Final Tabulation GRF-C/N [MAF/TIGER]

160.50.210

Create Other 
Geography Variables

160.50.15

Create Initial 
Collection and 

Tabulation National 
Variable Files
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End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run

Start
Sub-process



160.70.100

Merge Variables 
onto E-Sample 

Person File

160.70.130

Validate E-Sample 
Person File Vs. 1 

CMDE: 160.70 Create E-Sample Person File

CMDE: 160.70 Create E-Sample Person File
Purpose:  This process creates the E-Sample person file.  This file defines the E-Sample universe and is needed for estimation.

Pass 
Validation?

160.70.140Send 
E-Sample Person File Vs. 
1 to “Impute E-Sample 
Enumeration Status for 

People” Sub-process 
[BPM 160.80]

160.70.10

Receive Input Files

160.70.90

Create Working 
E-Sample Person 

File

160.70.110

Develop Key Input 
Variables for 

Imputation and 
Estimation

Yes

No

Page 17 of 36

E-Sample 
Person File 

Vs. 1

E-Sample 
Person File 

Vs. 1

160.70.115

Create E-Sample 
Person File Vs. 1

- Person AFU Clerical Matching Data [CMMU]
- Census Other Geocodes File [CMMU]
- PI Other Address Geocodes File [CMMU]
- Extract of 2020 Decennial CEF [RPO/DSSD]
- Sample Design File Vs. 4 [DSSD]
- 2020 BCU to 2020 Census Tabulation Block File [MAF/TIGER]
- Combo MAFX/MAFOP File [DSSD]
- National Variable Files [PIE]

Business
Process

Modeling &
Analysis Toolkit

160.70.105

Assign Selected 
Other Address 

Variables
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Start
Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run



CMDE: 160.80 Impute E-Sample Enumeration Status for People
Purpose:  This process imputes the correct enumeration (CE) status probability for E-Sample people with unresolved correct enumeration status. 

CMDE: 160.80 Impute E-Sample Enumeration 
Status for People Page 18 of 36

160.80.10

Receive Input Files

160.80.100

Assign Person CE 
Probability for Net 

Coverage

160.80.410
Create E-Sample Person 

CE Imputation 
Parameter Files for 

Components of 
Coverage

160.80.70

Create E-Sample Person 
CE Model Parameter 
File for Net Coverage

160.80.520

Validate E-Sample 
Person Imputation 

Files

Pass 
Validation?

Yes

No

160.80.530
Send 

E-Sample Person File 
Vs.2 to “Trim Person 

Weights” Sub-process 
[BPM 160.90]

E-Sample Person 
File Vs. 2

 

160.80.422

Assign Person CE 
Probabilities for 
Components of 

Coverage

- E-Sample Person 
File Vs. 2
- Model 
Diagnostics
- Output Tables

160.80.505

Create E-Sample 
Person Imputation 

Output Files

Business
Process

Modeling &
Analysis Toolkit

E-Sample Person CE 
Model Parameter 

File for Net Coverage

E-Sample 
Person File 

Vs. 1

E-Sample Person CE 
Imputation Parameter 
Files for Components 

of Coverage

Yes

Have all 
Replicates 

been 
Processed?

No
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Start
Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run



160.90.190

Validate Person 
Weight Trimming 

Output Files

CMDE: 160.90 Trim Person Weights

CMDE: 160.90 Trim Person Weights
Purpose:  The weight trimming procedure is designed to reduce the sampling weights for BCUs that could have extreme influence on the 

dual-system estimates and variances.  
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160.90.10

Receive Input Files

160.90.130

Calculate Estimate of 
Net Imbalance for 

Each BCU

160.90.140

Determine if BCU 
Person Weights Need 

Trimming

160.90.150

Calculate the 
Trimmed Weight for 

P-Sample People

160.90.160

Calculate the 
Trimmed Weight for 

E-Sample People

160.90.170

Create Person Weight 
Trimming Output 

Files

160.90.50

Create Person Weight 
Trimming Parameter 

File

Pass 
Validation?

Yes

No
160.90.200

Send Sample Person 
Files

- E-Sample 
Person File Vs.2
- P-Sample 
Person File Vs. 3

Business
Process

Modeling &
Analysis Toolkit

Person Weight 
Trimming 

Parameter File

Yes

Have all 
Replicates 

been 
Processed?

No

P-Sample Person File Vs. 4 to 
“Model Person Probabilities” 
[BPM 160.110] and “Estimate 

MSE for Person Domain 
Estimates” [BPM 160.140] 

Sub-processes

E-Sample Person File Vs. 3 
to “Calibrate Person 

Weights” Sub-process 
[BPM 160.120]
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Start
Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run

Person Weight Trimming 
Output Files include:
- E-Sample Person File Vs. 3
- P-Sample Person File Vs. 4
- Output Tables
- Summary File



CMDE: 160.100 Create Person Estimation Files

CMDE: 160.100 Create Person Estimation Files
Purpose:  This process creates the Person Estimation Files needed to create dual-system estimates and to calibrate person weights.
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160.100.100

Validate Estimation 
Files 

160.100.10

Receive Input Files

160.100.40

Create Group 
Quarters 

Estimation File
Yes

No

Pass 
Validation?

160.100.110

Send Estimation Files

- Person Estimation File Vs. 1
- Group Quarters Estimation File
- Person Remote Alaska Estimation File

- Extract of 2020 Decennial CEF [RPO/DSSD]
- National Variable Files (NVF)  [PIE]
- Combo MAFX/MAFOP File [DSSD]

Group Quarters Estimation File 
and Person Remote Alaska File 
to the “Model Person 
Probabilities” Sub-process 
[BPM 160.110]

Person Estimation File Vs. 1 
to the “Calibrate Person 
Weights” Sub-process 
[BPM 160.120]

Business
Process

Modeling &
Analysis Toolkit

160.100.25

Merge Files

160.100.50

Create Person 
Remote Alaska 
Estimation File

160.100.35

Create  Person 
Estimation File

 Vs. 1

160.100.30

Recode Variables

2020 Census 27-29 PES Operations BPM 5.4 v05b - 27. CMDE - Final.vsdm

Start
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run

End 
Sub-process



160.110.190

Calculate the
 Pre-correlation 
Bias Coverage

 Correction Factor (CCF)

CMDE: 160.110 Model Person Probabilities

CMDE: 160.110 Model Person Probabilities
Purpose:  This process creates probabilities that are used to assign coverage correction factors (an essential result for net coverage estimation) 

and then conducts an adjustment for correlation bias using information from demographic analysis.  
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US (Stateside) 
Enumeration?

160.110.240
Send Person Estimation File 

Vs. 3 to “Tabulate Person Data” 
Sub-process [BPM 160.130] 

and “Estimate Mean Squared 
Error (MSE) for Person 
Domains” Sub-process 

[BPM 160.140]

PR
Enumeration?

Yes

No

Pass 
Validation?

Person 
Estimation 
File Vs. 3

160.110.05

Receive Input Files

160.110.30

Create Person 
Modeling Parameter 

File

160.110.50

Assign Data-Defined 
Probabilities to 

Census Enumerations

160.110.110

Assign Correct 
Enumeration Status 

Probabilities to 
Census Enumerations

160.110.170

Assign Match Status 
Probabilities to 

Census Enumerations

- E-Sample Person File Vs. 4
- P-Sample Person File Vs. 4
- Person Estimation File Vs. 2
- Person Remote Alaska Estimation File
- GQ Estimation File
- Demographic Analysis File [EAE]

160.110.210

Determine Correlation 
Bias Adjustment

160.110.230

Create Person 
Modeling Output Files

- Person Estimation File Vs. 3
- Model Diagnostics
- Output Tables

For each 
Enumeration:

160.110.220

Validate Person 
Modeling

Business
Process

Modeling &
Analysis Toolkit

Person Modeling 
Parameter File

Yes

Have all 
Replicates 

been 
Processed?

No
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Start
Sub-process

End
Sub-process

Return to 
Step where 

Issue Occurred 
and Re-Run



CMDE: 160.120 Calibrate Person Weights

CMDE: 160.120 Calibrate Person Weights
Purpose:  This process creates calibration weighting adjustments used to reduce the variability of the final person estimates and to ensure that 

the sum of the component estimates is equal to the total number of census enumerations for certain estimation domains.
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160.120.90

Validate Person 
Calibration 

Adjustment Output 
Files

Yes

160.120.30
Assign E-Sample Person 

Enumerations and Census 
Person Enumerations to 

Person Calibration 
Adjustment Cells

160.120.40

Calculate the 
Calibration 

Adjustment Factors

160.120.70

Create Person 
Calibration 

Adjustment Output 
Files

No

Pass 
Validation?

160.120.100

Send Person 
Calibration 

Adjustment Output 
Files

- E-Sample 
Person File Vs. 4
- Person 
Estimation File 
Vs. 2
- Summary File

160.120.05

Receive Input Files

160.120.10

Create Person 
Calibration 
Adjustment 

Parameter File

- E-Sample Person File Vs. 3
- Person Estimation File Vs. 1 

Business
Process

Modeling &
Analysis Toolkit

Person 
Calibration 
Adjustment 

Parameter File

Yes

Have all 
Replicates 

been 
Processed?

No

E-Sample Person File Vs. 4 to 
the “Tabulate National 

Person Data”  [BPM 160.130] 
and “Estimate Mean Squared 

Error (MSE) for Person 
Domains” [BPM 160.140] 

Sub-processes

E-Sample Person File Vs. 4 
and Person Estimation File 
Vs. 2 to the “Model Person 
Probabilities” Sub-process 

[BPM 160.110]
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Start
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run

End
Sub-process



160.130.110

Validate PES Tables
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160.130.90

Create PES Person 
Tables and Metadata 

160.130.125
Send Data to “Estimate 

Mean Squared Error 
(MSE) for Person 

Domains” Sub-process 
[BPM 160.140]

Yes

No

Pass 
Validation?

160.130.11

Create Table 
Specifications for 

People

160.130.10

Receive Input Files

PES Small Area 
Person Tables

CMDE: 160.130 Tabulate Person Data
Purpose:  This process creates tables containing estimates of net coverage and components of coverage for people in housing units.

- E-Sample Person File Vs. 4
- Person Estimation File Vs. 3

Business
Process

Modeling &
Analysis Toolkit

CMDE: 160.130 Tabulate Person Data

Table Specifications 
for People

PES Person Tables 
and Metadata

Large 
Area

Is Domain 
Large Area or 
Small Area?

Small 
Area

160.130.120
Send Data to “Produce 
PES Estimation Reports 
and Release Findings” 

Sub-process 
[BPM 220]

PES Large Area 
Person Tables and 

Metadata
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Start
Sub-process

End
Sub-process

Return to 
Step where 

Issue Occurred 
and Re-Run



160.140.10

Receive Input Files

160.140.102

Perform Markov 
Chain Monte Carlo 
(MCMC) Process

160.140.110

Smooth Estimates of 
Bias

160.140.120

Calculate Mean 
Squared Error (MSE)

160.140.130

Produce Person MSE 
Tables

160.140.150

Validate Person MSE 
Estimation

Pass 
Validation?

No

Yes
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160.140.100

Estimate Survey 
Variance

160.140.101

Create Person 
Groupings

160.140.11

Create Person MSE  
Parameter File

Person MSE 
Tables

160.140.140

Populate the PES 
Small Area Person  
Tables with MSE

CMDE: 160.140 Estimate Mean Squared Error (MSE) for Person Domains
Purpose: This process create estimates of mean squared error for small area person domains.

- E-Sample Person File Vs. 4
- P-Sample Person File Vs. 4 
- Person Estimation File Vs. 3 
- PES Small Area Person Tables

Business
Process

Modeling &
Analysis Toolkit

CMDE: 160.140 Estimate Mean Squared 
Error (MSE) for Person Domains

Person MSE 
Parameter File

PES Small 
Area 

Person 
Tables
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Diagnostic 
Output

Return to 
Step where

 Issue Occurred 
and Re-Run

Start
Sub-process

End
Sub-process



CMDE: 210 Produce PES Housing Unit (HU) Estimates
Purpose: The PES housing unit estimation produces estimates of housing unit coverage for the decennial census.

Page 25 of 36CMDE: 210 Produce PES Housing Unit (HU) Estimates

Business
Process

Modeling &
Analysis Toolkit
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210.90

Trim Housing Unit 
Weights

210.80

Impute E-Sample 
Enumeration Status 

for Housing Units

210.20

Create P-Sample 
Housing Unit File

210.100

Create Housing Unit 
Estimation Files

210.40

Impute P-Sample 
Status for Housing 

Units

210.120

Calibrate Housing 
Unit Weights

210.70

Create E-Sample 
Housing Unit File

FHU AFU 
Clerical 

Matching 
Data 
[from 
CMM 

BPM 200]

27-2.2.1 Process Inputs 
for PES Housing Unit 

Estimates

27-2.2.2 Perform Imputation and 
Weighting for PES Housing Unit 

Estimates

27-2.2.3 Perform Estimation and 
Tabulation for PES Housing Unit 

Estimates

27-2.2 Produce PES Housing Unit (HU) Estimates

27-2.2.1.1

27-2.2.1.2

27-2.2.1.3

27-2.2.2.1

27-2.2.2.2 27-2.2.2.3 27-2.2.2.4

Note: All Process 
Boxes are:

Unless otherwise 
labeleled.

CMDE

CMM CMDE

CMM CMDE

Person 
AFU 

Clerical 
Matching 

Data 
[from 
CMM 

BPM 150]

210.110

Model Housing Unit 
Probabilities

210.130

Tabulate Housing 
Unit Data 

210.140
Estimate Mean 

Squared Error (MSE) 
for Housing Unit 

Domains

Large 
Area

Is Domain 
Large Area or 
Small Area?

Small 
Area

27-2.2.3.1

27-2.2.3.2

27-2.2.3.3

PES Large Area 
HU Tables and 
Metadata [to 

BPM 220]

Start
Sub-process

End
Sub-process



CMDE: 210.20 Create P-Sample 
Housing Unit File

CMDE: 210.20 Create P-Sample Housing Unit File
Purpose:  This process creates the P-Sample HU file.  This files defines the P-Sample universe and is needed for estimation.
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210.20.100

Merge Variables 
onto 

P-Sample HU File

210.20.130

Validate P-Sample 
HU File Vs. 1 

Pass 
Validation?

210.20.140Send 
the P-Sample HU File Vs. 1 

to “Impute P-Sample 
Status for Housing Units” 

Sub-process 
[BPM 210.40]

210.20.10

Receive Input Files

210.20.90

Create Working 
P-Sample HU File

210.20.110

Develop Key Input 
Variables for 

Imputation and 
Estimation

Yes

No

210.20.115

Create P-Sample HU 
File Vs. 1

P-Sample HU 
File Vs. 1

P-Sample HU 
File Vs. 1

- Person AFU Clerical Matching Data [CMMU]
- FHU AFU Clerical Matching Data [CMMU]
- HU Equivalency File [PES PCS]
- Sample Design File Vs. 4 [DSSD]
- Extract of 2020 Decennial CEF [RPO/DSSD]
- PI-CEF [DRPS]
- National Variable Files  [PIE]
- 2020 BCU to 2020 Census Tabulation Block File [MAF/TIGER]

Business
Process

Modeling &
Analysis Toolkit
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Start
Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run



CMDE: 210.40 Impute P-Sample Status for Housing Units
Purpose:  This process imputes the housing unit (HU) status probability and match status probability for P-Sample housing units with unresolved 

HU status or match status.
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210.40.60

Create P-Sample HU 
Status Imputation 
and Match Status 
Parameter Files

210.40.360

Validate P-Sample 
Housing Unit 

Imputation Files

Pass 
Validation?

210.40.100

Assign Housing Unit 
Probability

210.40.330

Assign Match 
Probability

210.40.340

Create P-Sample 
Housing Unit 

Imputation Output 
Files

210.40.10

Receive Input Files
Yes

No

210.40.370
Send 

P-Sample HU File Vs. 2 to 
“Trim Housing Unit 

Weights” Sub-process 
[BPM 210.90]

- P-Sample HU 
File Vs. 2
- Model 
Diagnostics
- Output Tables

- P-Sample HU Status Imputation Parameter File
- P-Sample HU Match Status Parameter File

CMDE: 210.40 Impute P-Sample Status for 
Housing Units

Business
Process

Modeling &
Analysis Toolkit

P-Sample HU 
File Vs. 1

Yes

Have all 
Replicates 

been 
Processed?

No
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210.70.100

Merge Variables onto 
E-Sample HU File

210.70.130

Validate Updated E-
Sample File 

CMDE: 210.70 Create E-Sample Housing Unit File

CMDE: 210.70 Create E-Sample Housing Unit File
Purpose:  This process creates the E-Sample HU file.  This file defines the E-Sample universe and is needed for estimation.

Pass 
Validation?

210.70.140

Send the E-Sample HU 
File Vs.1 to “Impute E-

Sample Status for Housing 
Units” Sub-process 

[BPM 210.80]

210.70.10

Receive Input Files

210.70.90

Create Working 
E-Sample HU File

210.70.110

Develop Key Input 
Variables for 

Imputation and 
Estimation

Yes

No
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E-Sample 
HU File Vs. 1

210.70.115

Create E-Sample HU 
File Vs. 1

E-Sample 
HU File Vs. 1

- FHU AFU Clerical Matching Data [CMMU]
- Extract of 2020 Decennial CEF [RPO/DSSD]
- Sample Design File Vs. 4 [DSSD]
- National Variable Files [PIE]
- Final Collection MAF Extract [MAF/TIGER]
- Final Tabulation MAF Extract [MAF/TIGER]
- Combo MAFX/MAFOP File [DSSD]

Business
Process

Modeling &
Analysis Toolkit
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End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run



CMDE: 210.80 Impute E-Sample 
Enumeration Status for Housing Units Page 29 of 36

210.80.10

Receive Input Files

210.80.100

Assign Housing Unit CE 
Probability for Net 

Coverage

210.80.410
Create E-Sample HU 

CE Imputation 
Parameter Files for 

Components of 
Coverage

210.80.70

Create E-Sample HU 
CE Model Parameter 
File for Net Coverage

210.80.520

Validate E-Sample 
Housing Unit 

Imputation Files

Pass 
Validation?

Yes

No

210.80.530
Send E-Sample HU File 
Vs. 2 to “Trim Housing 

Unit Weights” 
Sub-process 

[BPM 210.90]

E-Sample HU 
File Vs. 2

 
210.80.422

Assign Housing Unit CE 
Probabilities for 

Components of Coverage 

- E-Sample HU 
File Vs. 2
- Model 
Diagnostics
- Output Tables

210.80.505

Create E-Sample 
Housing Unit 

Imputation Output 
Files

CMDE: 210.80 Impute E-Sample Enumeration Status for Housing Units
Purpose:  This process imputes the correct enumeration (CE) status probability for E-Sample housing units (HU) with unresolved correct 

enumeration status.

Business
Process

Modeling &
Analysis Toolkit

E-Sample HU 
File Vs. 1

 E-Sample HU CE 
Imputation Parameter 

Files for Components of 
Coverage

E-Sample HU CE   
Model Parameter File 

for Net Coverage

Yes

Have all 
Replicates 

been 
Processed?

No
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Return to 
Step where
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210.90.190

Validate Housing Unit 
Weight Trimming 

Output Files

CMDE: 210.90 Trim Housing Unit Weights

CMDE: 210.90 Trim Housing Unit Weights
Purpose:  The weight trimming procedure is designed to reduce the sampling weights for BCUs that could have extreme influence on the 

dual-system estimates and variances.  

Page 30 of 36

210.90.10

Receive Input Files

210.90.130

Calculate Estimate of 
Net Imbalance for 

Each BCU

210.90.140

Determine if BCU 
Housing Unit Weights 

Need Trimming

210.90.150

Calculate the 
Trimmed Weight for 

P-Sample Housing 
Units 

210.90.160

Calculate the 
Trimmed Weight for 

E-Sample Housing 
Units

210.90.170

Create Housing Unit 
Weight Trimming 

Output Files

210.90.50

Create HU Weight 
Trimming Parameter 

File

Pass 
Validation?

Yes

No
210.90.200

Send Sample Files

- E-Sample HU 
File Vs.2
- P-Sample HU 
File Vs. 2

E-Sample HU 
File Vs. 3 to 
“Calibrate 

Housing Unit 
Weights” 

Sub-process 
[BPM 210.120]

Business
Process

Modeling &
Analysis Toolkit

HU Weight 
Trimming 

Parameter File

Yes

Have all 
Replicates 

been 
Processed?

No

P-Sample HU File Vs. 3 to 
“Model Housing Unit 

Probabilities” [BPM 210.110] 
and “Estimate Mean Squared 
Error (MSE) for Housing Unit 

Domains” [BPM 210.140]
Sub-processes
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Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run

Housing Unit Weight 
Trimming Output Files 
include
- E-Sample HU File Vs. 3
- P-Sample HU File Vs. 3
- Output Tables
- Summary File



210.100.100

Validate HU 
Estimation File Vs. 1

CMDE: 210.100 Create Housing Unit Estimation Files

CMDE: 210.100 Create Housing Unit Estimation Files
Purpose:  This process creates the Housing Unit Estimation Files needed to create dual-system estimates and to calibrate housing unit weights.
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210.100.10

Receive Input Files

210.100.30

Create HU Estimation 
File Vs. 1

Yes

No

Pass 
Validation?

210.100.110
Send HU Estimation 

File Vs. 1 to “Calibrate 
Housing Unit Weights” 

Sub-process 
[BPM 210.120]

HU Estimation 
File Vs. 1

210.100.25

Merge Files

Business
Process

Modeling &
Analysis Toolkit

HU Estimation 
File Vs. 1

210.100.35

Recode Variables

- Extract of 2020 Decennial CEF [RPO/DSSD]
- National Variable Files [PIE]
- Combo MAFX/MAFOP File [DSSD]
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Sub-process

End
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run



CMDE: 210.110 Model Housing Unit Probabilities

CMDE: 210.110 Model Housing Unit Probabilities
Purpose:  This process creates probabilities that are used to assign coverage correction factors, an essential result from net coverage error 

estimation.   
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Yes

No

Pass 
Validation?

HU Estimation 
File Vs. 3

210.110.90

Create Housing Unit 
Modeling Parameter 

File 

210.110.110

Assign Correct 
Enumeration Status 

Probabilities to 
Census Housing Units

210.110.190

Calculate the 
Coverage Correction 

Factor (CCF)

210.110.230

Create Housing Unit 
Modeling Output 

Files

210.110.220

Validate Housing Unit 
Modeling Output 

Files

210.110.240
Send HU Estimation File 

Vs. 3 to “Tabulate 
Housing Unit Data” 

Subprocess 
[BPM 210.130] and 

“Estimate Mean Squared 
Error (MSE) for Housing 

Unit Domains” Sub-
process [BPM 210.140]

210.110.170

Assign Match Status 
Probabilities to 

Census Housing Units

210.110.10

Receive Input Files

- E-Sample HU File Vs. 4
- P-Sample HU File Vs. 3
- HU Estimation File Vs. 2

- HU Estimation File Vs. 3
- Model Diagnostics
- Output Tables

Business
Process

Modeling &
Analysis Toolkit

HU Modeling 
Parameter File

Yes

Have all 
Replicates 

been 
Processed?

No
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Step where 
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and Re-Run



CMDE: 210.120 Calibrate Housing Unit Weights

CMDE: 210.120 Calibrate Housing Unit Weights
Purpose:  This process creates calibration weighting adjustments used to reduce the variability of the final housing unit (HU) estimates and to 

ensure that the sum of the component estimates is equal to the total number of census enumerations for certain estimation domains.
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210.120.05

Receive Input Files

210.120.90

Validate Housing Unit 
Calibration 

Adjustment Output 
Files

210.120.30
Assign E-Sample Housing 
Units and Census Housing 

Units to Housing Unit 
Calibration Adjustment 

Cells

210.120.40

Calculate the 
Calibration 

Adjustment Factors

210.120.10

Create HU Calibration 
Adjustment 

Parameter File

210.120.70

Create Housing Unit 
Calibration 

Adjustment Output 
Files

Yes

No

Pass 
Validation?

210.120.150

Send Housing Unit 
Calibration 

Adjustment Output 
Files

E-Sample HU File Vs. 4 
and HU Estimation File 

Vs. 2 to “Model Housing 
Unit Probabilities”

Sub-process 
[BPM 210.110]

- E-Sample HU File Vs. 3
- HU Estimation File Vs. 1

- E-Sample HU File Vs. 4
- HU Estimation File Vs. 2
- Summary File

Business
Process

Modeling &
Analysis Toolkit

HU Calibration 
Adjustment 
Parameter File

Yes

Have all 
Replicates 

been 
Processed?

No

 E-Sample HU File Vs. 4 to 
“Tabulate National Housing 
Unit Data” [BPM 210.130] 

and “Estimate Mean 
Squared Error (MSE) for 
Housing Unit Domains” 

[BPM 210.140] 
Sub-processes
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210.130.110

Validate PES Tables

CMDE: 210.130 Tabulate Housing Unit Data

CMDE: 210.130 Tabulate Housing Unit Data
Purpose:  This process creates tables containing estimates of net coverage and components of coverage for housing units.
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210.130.90

Create PES Housing 
Unit Tables and 

Metadata

210.130.120
Send Data to “Produce 
PES Estimation Reports 
and Release Findings” 

Sub-process 
[to BPM 220]

Yes

No

Pass 
Validation?

210.130.15

Create Table 
Specifications for 

Housing Units

210.130.10

Receive Input Files

PES Large Area 
HU Tables and 

Metadata 

Business
Process

Modeling &
Analysis Toolkit

- E-Sample HU File Vs. 4
- HU Estimation File Vs. 3

Table Specifications 
for Housing Units

PES Housing Unit 
Tables and Metadata

210.130.125
Send Data to “Estimate 

Mean Squared Error 
(MSE) for Housing Unit 
Domains” Sub-process 

[to BPM 210.140]

PES Small Area 
HU Tables

Large 
Area

Is Domain 
Large Area or 
Small Area?

Small 
Area
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210.140.10

Receive Input Files

210.140.102

Perform Markov 
Chain Monte Carlo 
(MCMC) Process

210.140.110

Smooth Estimates of 
Bias

CMDE: 210.140 Estimate Mean Squared Error (MSE) 
for Housing Unit Domains Page 35 of 36

210.140.100

Estimate Survey 
Variance

210.140.101

Create Housing Unit 
Groupings

210.140.11

Create Housing Unit 
MSE  Parameter File

CMDE: 210.140 Estimate Mean Squared Error (MSE) for Housing Unit Domains
Purpose: This process create estimates of mean squared error for small area housing unit domains.

Business
Process

Modeling &
Analysis Toolkit

HU MSE 
Parameter File

- E-Sample HU File Vs. 4
- P-Sample HU File Vs. 3
- HU Estimation File Vs. 3
- PES Small Area HU Tables
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210.140.120

Calculate Mean 
Squared Error (MSE)

210.140.130

Produce Housing Unit 
MSE Tables

210.140.150

Validate Housing Unit 
MSE Estimation

Pass 
Validation?

No

Yes

HU MSE 
Tables

210.140.140

Populate the PES 
Small Area Housing 

Unit Tables with MSE

PES Small 
Area HU 
Tables

Diagnostic 
Output

Start
Sub-process

Return to 
Step where

 Issue Occurred 
and Re-Run
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220.10

Receive PES Tables

220.20

Conduct SME Review 
of PES Tables

220.40

Write PES Estimation 
Reports

220.50

Perform Statistical 
Review of PES 

Estimation Reports

220.80

Disseminate Reports 
and Tables  (via DPD 

Operation and 
Census Website)

220.70

Provide PES 
Estimation Reports to  

DPD Operation

220.60

Receive Approval to 
Disseminate PES 
Reports & Tables

Yes

No

Approve to 
Disseminate?

CMDE: 220 Produce PES Estimation Reports and Release Findings
Purpose:  This process produces reports describing census coverage for housing units and people within housing units within the US and 

disseminates these findings to the public. 

CMDE: 220 Produce PES Estimation Reports 
and Release Findings

Business
Process

Modeling &
Analysis Toolkit

- PES Large Area Person Tables and Metadata [from BPM 160]
- PES Large Area HU Tables and Metadata [from BPM 210]

27-2.3 Produce PES Estimation Reports and Release Findings

DPD

PM

Note: All Process 
Boxes are:

Unless otherwise 
labeleled.

CMDE

CMDE

DPDCMDE
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